Symbolic algebraic modeling and analysis teehniques for DEDS are applied to the landing gear subsystem in the new Swedish fighter aircraft, JAS 39 Gripen. Our methods are based on polynomials over finite fields. Polynomials are used to represent the basic dynamic equations for the processes (controller and plant) as well as static properties of these. Temporal algebra (or temporal logic) is used to represent specifications of system behavior. We use this apy;roach to model the landing gear controller from the complete implementation in Pascal. We also provide temporal algebra interpretations of the specifications made available to us. Finally we perform a number of symbolic analyses on the complete process (controller and plant). This project is a first demonstration of possible uses of these methods and tools and it shows that these methods and tools scale to problems of a non trivial size, i.e. of the size found in complex system designs such as the JAS 39.
Introduction
The interest in discrete event systems (DEDS) has increased during the last years, due to the lack of methods and tools that are capable to handle the complexity of problems and tasks present in industry today. To explore the usefulness of symbolic and algebraic methods, we use polynomials over finite fields (see section 2) applied to D E B with industrial sized complexity: The landing gear controller (LGC) of the Swedish fighter aircraft JAS 39 Gripen.
The purpose of the LGC is to perform maneuvers of the landing gears and the corresponding doors 
The Polynomial Framework
Quantities and relations in DEDS are of a finite nature and can therefore be represented by finite relations. These relations are in turn represented mathematically by polynomials over finite fields Fq [ Z ] , i.e. polynomials of variables in the set 2 with coefficients from a finite field Fq . By further restricting the class of polynomials we construct a quotient polynomial ring (see [l] ) that gives a one to one correspondence between polynomials and relations as well as a compact representation of the relations.
The computational framework used for manipulating polynomials is based on binary decision diugrams (BDD), which give a powerful representation as well as fast computations which allow us to manipulate rather complex systems.
Modeling
As mentioned in the introduction we build a polynomial model from the Pascal code. The polynomial model is denoted M ( z , zf), where z and z+ are the system variables1 for present and next time instant we will get
The final Boolean relation is computed from the final symbol table
The resulting relation for the LGC has 26 state variables and the relation M ( z , z+) has 105 variables altogether. The size of the relation is approximately 320 OOO nodes as a BDD and takes approximately 35 minutes to compute on a regular workstation.
Analysis
We use the relation M ( z , z+) to analyze the LGC behavior in a number of ways. First we compute the set of reachable states in the LGC. This set is represented algebraidly by a relation R(z). The number of reachable states tums out to be 10 015 which is far below the possible number which is 226 M lo8. We can restrict the original relation as
which gives a significantly simpler relation. 
